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The Culpeper basin in northern Vrginia. a nonh-northeast- 
trending faulted half p h e n .  is located at the western margin of the 
Piedmont province adjacent to the east front of the Blue Ridge 
province. The basin forms pan of a belt of faulted basins. all of 
XTesozoic age (Triassic and Jurassic). that lie along rhe east coast of 
Sonh .4merica from Georgia to Sova Scotia. Ahu t  13.5 miles \vide. 
the Culpcper basin cxtenrls for about 90 miles from the Rapidan 
River (boundary line between Orange and C u l p p r  Counties) north 
ofthe Potomac Riverto near Frederick. Ilanland i\Gsc and Johnson. 
1980). 

The basin contains \fesozoic age iyeous and sedimentan rocks. 
The sedimentary rocks make-up a distinctive goup  of clastic rocks 
that ranee from Upper Triassic to Louer Junsqic age (Carnian- 
Hettang~an stages). The Triassic age sedimentary rocks arc mainly 
non-marine sandstone and s~ l t i t one  (red beds) w ~ t h  some 
conglomerate. Thc Jurassic units are similar to the Triassic hut contain 
basalt flows in the \rest-central part ofthe basin and lacustrine _may 
and black shales. The sedimentary rocks have been intruded and 
metamorphm-d emplacement ofdikes. sills. and stocks oftholeiitic 
diabasc. 

The basin h s  extensive resources ofrock materials suitable for 
crushed stone. aggregate. dimension stone, flagstone. and building 
stone. Raw material exists for brick. tile. and other structural clay 
products. Some minor iron and copper mining has occurred. but no 
economic deposits are currently known to exist. Barite has also 
been mined. 

- 
: This paper was an unpublished manuscript submitted as a class 
assignment at Radford Universiy. The author updated the original 
paper lncorporatinp the work of Weems and Olsen ( 199'). 

GESERAL GEOLOGY 

The Culpper basin in Urginia is one basin in a belt ofnonheast- 
trending Ilcsozoic age rift basins in eastern Sorth America (Figure 
1 ). In i'irginia the basin is about 12.5 miles wide and cxtmds for 9fl 
miles frcrm the Rapidan River on the south to the Potomac Ri\,er on 
the north. The basin continues north from the Potomac River to an 
areajust south of Frederick. \,faryland. 

The Culpeper basin is pan of the wcstem segment of se\enl 
\lsozoic age basins in \iyinia. The\%-estcm k l t  of basins in iirginla 
is comprised o t  in addition to the Culpcper. the Barbours\ ~lle. 
Sconsville. and Danville basins. Thecentral se-ment is composed of 
the Fmville. Bri? Creek. RoanokeC~~k .  Randolph. and Sconhn-g 
basins. The eastern belt is made up of the Taylors\-ille. Richmond. 
Deep Run. Flat Branch. BIackhcath. Union. and Stonehengc basins 
(Figure 2 )  (Johnson. Ii'ilkes. and tiwin. 1985). Several basins are 
buried under the Coastal Plain sediments onshore and offqhore. 

The basins were formed in cystalline rocks of the Piedmont 
Province and lie in "ftaggered" belts of half-grabens of Early 
Slcsozoic age that extend along eastern Xorth America from Geor~ia 
to Nova Scotia (Johnson. I+'icner. and Conley. 19X5). :\I1 ofthe bas~ns 
are bounded on the west by faults. 

The sedimentary and igneous rocks in the Culpcperbasin belong 
to the Chatham and Ilcriden Groups that nngc in age from Late 
Triassic to Early Jurassic (h'eems and Olsen. 1997). The Triassic- 
age sedimentary rocksax mainly non-marine sandstone and siltstone 
("red beds") and minor conglomerate (Wise and Johnson. 1980). 
The Jurassic rocks also includc "red beds". hut the sequence is 
characterized by coarse fluvial conglomerates. black and gray 
lacustrine shale. siltstonc. and sandstcmc. and interbedded basalt floxvs 
in the west-central pan of the basin ( L e a ~ y  Grosz, and Johnson. 
1982). The sedimentary units in the Culppcr basin arc intruded h!. 
dikes. sills. and stocks oftholciitic diabasc of Early Jurassic age. 
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in the south-central pan. The rock.; around the basin rnclrgin are 
EXPLANTlON -+ metahasalt. arkosc. mcravolcanics. quartrite. phyllite. schist. sneisi. 

I and marhlc (\'irginia Di\ icion of \lineral Reiourcci. 1993: Jolinwn 

\ i -.- ?. Wadcsboro trl C -S.C.l 
2. Sa~fo-a 1N C 

and Frwlich. lYX2). 
3 Dcrham lU.C.1 

4 / L Davte Courrv (N.C.I STR.L\TICrR.L\PHIC L'SITS 
-\ 

5 Da? Rwe- and 
- \  2' Ganv;lie tU.C.-Val 

6. Scotlsburp Na.) The Culpcpcr haiin ic one ofsthe many basins along the eastern 
.d 7. Bas8ls wnh of United Statcc \vhcrc continuous sedimentation occurred from Late .. Sconsburg Na.1 

8. Fzrrrv-',e i V a )  Triasiic to Early Jum.;zic time. Lindholm (19'9) starcs that the 
? 9 P , c ~ r m l d  iva.! southern haqins (those south of the Culpeper hasin) contain onty 

t 1 C Tav crsv. ,e iVa.! 
, , 1: SW-sv ' ( V * . '  

C'ppcr Triaziic age rcxki. Red hedc Iscdimcnran uniti - sanrIctone. 
&*!:,A , 

c* , , eb 12 S a - w ; w " e  Wa .;iltztone. home >hale) \\ere dcpocitcd on hroad alluvial plain.; and 
,<C < .h , , 

* 13 CJ YE- (Ida.-Md.; 
,- 

are dominant in most haiini. Lacuctrinc black shale and 1imt.ctonc. 
i \ . - ,  , ' ~ .  - .  14. Gezvsaurg {Md -Pa  ' 

15  \e*a.r :'..J - l a  - N V 
represent facicc that are prewnt in moit hasine. hut gencnlly make 

,/ xz:2 <' 15 PC-*eravq :cmn : up only a small pan ofthe01 erall section t L~ndholm. 14'9). In some 
.F 

(2. C 
1'1 Y a C y l  'T~o- - Vass - * of the sourhem ha.;ins. coal s\\ampi \\ere prcccnt. hut none \vcrc 
l e  fre-.(telc a l e  

r .  \??*' ~ l d  lUass ' 
present in the nonhem haiins in \vh~ch the Culpcpcr hacin is placed. : - :: 7 19. F u i e v  ! \ova Scarfa- The s t ra t i~raph~c  ccqucncc In the Culpcpcr hsrin slart.; ~ r i t h  

hPW P'ljnSw.:, t a n a d a m  coarse clactic rocki 31 the hasc that fine up\rard into f ine-p ined  ;. i 25 C+ecabucln 'Nova .. 5:nt a ;nn?ce cl:a\tic rocki. On the ucst  cidc of  the hlxzrn rhe fine-?rained rocks 
cc- ,, - & +  are o\ crlain hy c ( > a ~ c  cla~ric rockc that arc >uunFer In a??. TI~e ic  

. - ,  
,- , - -. ~ncludc Iargc amount5 ofconslr>me~~te.: that \\ere dcpoiitcd as alluvial 

, . l ?  
Y '  , -7-3 fane. The conglomeratec arc o\ erlain hy hasalt and intcrhcddcd 

~*-c - I> lea% icdinientart unitz and the entire sequence ie capped b!- a 
,r- ' kq*i,,, -,. . ..- - conglomerate unlt. \\ ~ t h  ~ntcrhcddcd hlack shale. Thc scrlimcn1;in- 

7 I - .  
, $,$, 

by,%. unit.; \\ere depocited dur~ng the early phase ofcontinental breakup 
- 1. _ 

- , , i . .. that led to the formation ofthc proto-:\tlantic (Lindholm. 19-91, 
. . 

O ,  
, 4 2j 

Lee and Frmlich (199Q) a s s ~ y c d  the rcxk unit5 in the Culpeper 
hasin to the Yewark Supergroup. C u l p p r G r o u p .  They adopted the 

, , ':,--r:d:%. <. 9.; - - y 
< > 

Culpcqv~Gmup forthe d~srlnai\ecomplete lithostntiqphic s q u m c c  
- .- c,'.1fd+.,3' of l'pper Triaciic and Lo\ver Jurassic rocks that occur In the hasin. 

csi' /" ' I The C ulpcvr  Group as adopted by Lee and F r d i c h  changed the 
pre\,iously accepted smtigmphic q u e n c e  p r o p o d  by R o h c  I 1928). 

r :Y ?X */-.I:: Figure1 shoxl-s rhe stmtikmphic nomcnclaturc ofthc Culyx-per Gmup 
in the Culpeper hasin (afrer Lcc and Froclich. 1989). 

Figure 1 .  Principal exposed East Coaqt Xlcso7oic age basins (from The srrati-pphic sequence \\.as later changed b!- \Yeems and 
Lee and Froclich. 1989). Olsen 1 199') (Figure i ). The ne\\ system as 

proposed hy t\-ccms and Olsen ( 199') tcwk the 
nine existing woups in the Sell-ark Superyoup 
and reduced them to three. This reduction in 
number. by regrouping. created parallelism 
between the groups and three major suucessi\ e 
tectonic c\,cnts that created the rift haslns. This 
new grouping  uses  discrete ~nterx-a15 of 
synchronous or nearly s!nchronous volcanic 
activitt- that occurred throughout the early 
\lesozoic age rift s!.stcms. The vdcanic rocks 
arc the markcrc upon \I hich the reeional ~ o u p q  
and houndarics are established. 

The netv classification of \Gems and Olscn 
(1997) recognizes two groups in L'irginia- 

Fi-are 2. \lcso7oic ape hasins euposcd in V i ~ i n i a  ( from Johnson. IVilkcs. Guin. 1 9 8 ) .  Chatham and \leriden. The Chatham Group is 
the oldmt in age. In \iryinia the rocks in thc 

The sedimentan. rocks in the basin dipgenerally mvnvard ton-ard Scottsburp. Randolph. Roanoke Crcck. Bricn 

a major extensional faulr s>-stem that forms the western m a r ~ i n  of Creek. Farmville. Richmond. Flat Branch, Deep Run. Taylosvitle. 

the hasin (Figure 3 ). The eastern margin of the basin has both high- Danville. Scottsville. and Barbours\-illc basins arc all placed in the 

angle extens~onal faults of small displacement and unconformable Chatham Group. The lo\\cr sedimentan unitc in the Culpeper basin 

contacts with basement rocks (Leal?. Gros7. and Johnson. 19X2). arc also grouped in the Chatham. 

Several types of foliated metamorphic rocks o f  Precambrian and The overlying \lenden Ciroup contains the la\ a f lou  s and 

Early Paleozoic age underlie thc basin and are exposed on the basin in tekdded  sedimentarc. rocks. and in Iirginia. the =mup name nnTy 

margin: the basin also contains a'-hlnck" of Precambrian age rock applies to the Culpcpcr basin. Lce and Frnelich ( 19X9) determined 
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Figurt. 3. Genenli7t.d prolo~ic  map of the Culpcpr hnsin (from Division of \finera1 Rcsources. I993 ) 



that the strahyaph~c unit's equ11,alent to the Menden Group of Weems 
and O l ~ c n  (199') attains the~r greatcrt th~cknew (2000ml In the 
Culpeper bacin. Olsen. ct al (1996) ~nd!cat~rhar  thc Menden Group 
u ac dcpositcd ox er about 550 r 50 KY short]! after the be_pmmimg 
of the Jura~sic 

The strati-mphic sequcncc in the Culpeper barn ac dcccnbed 
bv Wecmr and Olsen (194-1 IS nom thc Chatham Group (Lpper 
Triassic) nhich contain5 rhc Manassas Sandqtonc. Bull Run 
Formation. and Catharp~n Creek Formatron and the Meriden Group 
(Lox~er Jurafsic). M hich contams the Mounr Z~nn  Church Basalt. 
V~dland Fomat~on. H~ckon Gror c Basalt.Turke\ Run Format~on. 
Sander Raralt. and Waterfall Formation 

from tine- to coane-yarned and pchhl?. reddich-brown arkose to 
tine- to coarse-=gained I~zht- to dark-+=? and bluish-py calcateou~ 
p!uacke.  In places. the unit contalnr foss~fc and 1% phoqphatic. 
 contain^ six or more fi5h kanng. gray to hlncb. calcarmuc lacusmnc 
rhale beds The unit has a maximum thicknms n f5 .W feet (includm 
the \lillhrmk Quany Member that ir a conglornerarcl 

The Sander Roculi 1s dark to bluish and graysh black. rnostl! 
holocn ctalline and equipranular. In part rn i c roc~<ta l l~nc  and 
porphk~tic The Sander ic hvdmthcnnall> altered and locall! 
mrnerali~ed ~ r t h  copper and iron ~ulfides. as ncll ac 7eol1tes. The 
Sander BafaFt f loms  are d ~ r  m e  and complex. Some of the flokk~ 
arc h t ~ h  Fe 0 . hlph T10 quartz normati\ c tholci~tcc. uhile nthem 
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Figure 4 St ra t~gph ic  nomcnclarure used for the Culpcpcr hasin (Lee and Frclich. 1989). 

The folluw Ing s t n t ~ q p h ~ c  dcscnptions arc takcn from Lcc and are high Fc-0.. low Ti0  . quafi7 norrnatlx e thoTrrrtc.; Thc Sander 
F r w l ~ c h  (I9X9) and Vi wms and Olwn ( 199') The descriptions are Basalt ran$% horn abou? 500 feet to 2 26.4 feet rn thicknr,.: 
~n qequmttal order. youngect to oldest The TzrrAev Rtrn Fnsmurron o~ crlies the Hickom Grox c Bacalt 

and i\ oberlain by the Sander Basalt Thc forrnatlun I.; rnalnl! a 
Ileriden Group (Lower Jurassic) Fequence of candqtone c~ltctonc. and shale Thc unjt conwt5 ma~nl! 

of dark-rcd to medium-dark-gny~~h green. mlcnccorik. feldcpathic 
The l f i lr~dulf  Fnrmat~on ic composed of inrcrbedded sandstone. thin- to th~ck-bedded to kcv t h ~ k  bedded. \ en  finc- to come-  

siltstone. mudstone. shalc. and conglomerate Thc randrtone ranges ~ a r n c d  sandstone. slltstonc and qilt? shdc The formation hac 
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Chatham Croup (Upper Triassic) 

F~giire 5 .  Culpeper hasln smtlgmphlc sequence (modrfied 
from \Vccms and Olscn. 199') 

dinosaur trncks in Loudoun C o u n ~ .  The formation ha< a thickness 
of-aboiit 492 to I .OX1 feet. 

The Hickon. Gro1.c Bmirlr is mcdium- to dark-gray. \ e n  fine- 
tocoa~e-cr)stalline. mostly equi_mnular and holocn.ctalline. \\hen 
compared to the llount Zion Church and Sander Rasalts. the 
Hickorl; Grove is the less altered and less minenlized. In one 
area. this basalt is interbedded with a pol>mictic marble and baialt- 
cohhlc-bcaring conglomerate. The Hickon Gro\e has a thickness 
of I65 to 1.246 feet. 

The .Ifidfond Formarion lies belo\v the Hickon Grove Basalt 
and above the \fount Zion Church Raualt. The formation is a 
s~lccession ofclastic xxiimcntq rocks. The unit contains the liidland 
Fish Red. Thc formation is composed of dark-red to reddich-hro\\-n 
mtcaceous. feldspathic. fine- to medium-grained sandstone 
interhedded \\-ith reddish-hrotvn. micaceous siltstone; dark-red. 
yrecnish-gray. and dark gray to nearl? black calcareous. silty 
foi~ilifcrous shale: and thin-bedded argillaceouq limestone. The 
thtckness ranges from about 500 to 9S-l Get. 

The .lfotr~tr Ziori Clttrrc-11 R(~ .cc~ / t  i.; medium- to dark-my. \ . c ~  
fine- to medium-cr)mllinc porph!ritic. qui-mnulnr. ,and holqgal l iw.  
Thr \fount Zion Church i.; a high Ti0 quan7-normative tholeiitr; 
thickness ranges from .7.3 feet to 590 feei( Lindholm. 19'9). 

Thethree basalts (Sander. Hickor\. Gro\e. llount Zion Church) in 
t h c h i n  arc theonlyeutn~si\.e ikmcous m k s  that occur in the licwmic 
haslns in\itylnia(\iiyinia Div~sionofliinenl Rmurces. 1997 1. 

The Catharpin Creck Formation if  composed of \ e n  dark-red 
to ducky-red. micaceous. fcldspathic fine- to coarse-grained 
sandstone and clayey siltstone. locally containin_cconglommre layen 
(louer pan). This sequence grades upward into dark-red to gray. 
micaceous. feldspathic sandstone; thin-bedded clayey s~ltstone: and 
laminated. fissile. s i l ~  shale. The th~ckness ofthe Catharpin Creek 
Formarlon may a t t a~n  a thjckneqs of 1.640 feet (cucludcq 
conglomerate mcmber) The Goose Crcck Member may cvcccd 
2.950 fcct tn thtcknesf Thc member jf mainlb a grayish-green to 
red-broum cobble and pebble conglomcntc that grades Into a coarce- 
and fine--gtncd reddish-bmun &WIC mdstone and sand! s~ltstone 

The Rrrll Run Formnrron name 1s reinstated by \Yeem\ and 
Olsen (1 99') and lncludes the Balls Bluff. Grox eton. Leesbury. and 
Cedar Slountain \ iemhes (oldest to bounpesti and ahandons the 
Tibbstoun Formation of Lcc and Froelich ( 19x9). 

The Cedar .Ifocllr~rruin . l frmher is dominantly a greenstone 
con~lomernte. The I c w  cr sequence of the member is composed of 
conzlomerate with any la r  to subanyular fra~ments of dusky- 
yello\+-ish-peen to dark->-sllo\<-ish-.trreen peenitone in a dusk>--red 
to pale-geen claye?- sand and silt matrix. The upper icqucncc ii. 
mainly Lrcenstone fi-a_mcnts aith quartzite and fcldspathic sandstone 
clasts and minor win quam f n p c n t s  (Mountain Run Formation of 
Lee and Fmclich. 19x9,. Thicknefs if  up to 2.099 feet. 

The I.rc\-hlrrv . l f rmhrr  is composed mainl>- of' angular to 
suhangular and subrounded to rounded cobble of lo\<-er P;lleozoic 
l ight -q>. to  gra!-ish-hlack and pinkihred Iime~tone and dolomitic 
limeztone and contains minmclnstsofdolomit~. qunrtritc. \-ern quartz. 
\chist. slate. and greenstone embedded In a matnx of carbonate- 
rock granules. red sand. and cia?-ey silt cemented by calcite. In 
Loudoun Count\- the m c m h r  anains a thicknew of 3.5 10 feet. 

The Grn\,eron .ifc,mhcr (ncn name of \!'ccms and Olqcn. 194') 
contams promtnent. iarcrallb pcrqrstcnt. gray cycl~c [acustrrnc 
sequences. The member iq characteri7t.d by thin sequence.; of gray 
shales interbedded with sequencfi of red shales. siltstoncs. and minor 
sandstone. The member is dominated by shales and siltstone. but 
intertongue.; \\ ith conglomemtesand sandstone at the \\-wtern hrdcr  
f;?ult. The Gro\-eton attains a thickness of up to %.ZOO fcct thick. 

The RnNr Bh/ff.l.lcmhrr is mainly a qyish-red  and du~ky-red. 
\ e n  fine-grained to \ - e n  coarse-grained calcareous. clayey. 
micacmus and fcldspathic siltrtonc. The mcmber is thin hcdded tn 
massive and cutcnsi\.cly hioturbared. with irregular or con\-olute 
hcdding. ripplemark. and planaror climhing ripplccrm<-laminatmni 
(Halls HluffSiltstone of Lee  and Froelich 1959). The memheranalns 
a thickness of up to 900 m. 

The .\fnnnrms Sor~d.~ronc contains three discrete and separate 
con~lommte qequenco. each \\ ~ t h  ~ b b l m  and cobblm ofdtct~nctt\ c 
lithologic t>pes - schist and quanzite. greenstone. or limestone. 
The conglomemtes are in the Reston the Rapidan \iemkr. 
and the Tuscarora Creek Sfemher. Each of these l4cmbers 
unconformably overlies or is in fault contact ivith prc-Triassic 
c n  stalltne rocks. and each merge.; Into an o\ e r ly in~ sandstone unlt 
(Poolcs\ lllc \icmber) The \lanawa.; prnbahlb does not exceed 
920 feet In thichncss 

The RC.Y!OII iftw1.br.r is a dusky-red. \.en. dark-red. and light- 
&my intermiuture of m~caceou.; quartz and feldspar sand and anglar 
to subanyular boulders. cobbles. and pchhlcs of crystalline rock 
fragment.; in a clay-silt matriu. 

The Roj-i<jou .Lfen~her is the lo\\mt stratipnphic unit of the 
\lannssas Sandstone In L'irginia. The Rapidan IS characterized b> 
indumtcd conglomcratcs rhat contain fragments of grayish-grccn 
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and grayish-ollre--=en to dusty-peen metabasah fra-gents and 
minor fragments of Iieht-gray and bluish-era?. metamorphosed. 
fcld<pthic culd~tone. quamite, vcm quam. and schist. The frapmts 
arc tnt~rmtuduith~mccn~tonc-manulef md pnich-myc clay. w d  
and s~lt .  ccrnmtd by clay and ~tlica and In placcf cccondary calcite. 

T h e  Trr~romra CwrA Memhcr ~s \\ell-to poorly-soncd. thick- 
bedded to Xer). thick bedded conglomerate compo~ed of angular to 
suban y l a r  and submunded pebbles and cobblesof light todark gray 
and p~nk~sh-red limestone. dolostone. and dolomitic Irmestone. The 
Tuscarora Creek outcrops only In M a ~ l a n d .  The member 15 the 
loac<t srratl~nphic unlt of the llanassas Sandstone. 

Thc P(~n/ervilke U~mher 1s mainly a p ~ n k ~ ~ h - p y .  \ c v  fine- 
wn~ncd to i c y  coamc-grained fcld~par and quan7 sand In a \ en. 
dark red to dusk! -red-purple claycy 5th matrix ccmcntcd rnalnl! b!. 
zrlica and locally by calcite It ic micaceouc and. In pan. hlghl!. 
feldqpathic The member rs generally intercalated with light -ma> m 
g135 hrphli frldspathic sandqtone and quawitc-pbblcconplomcratc 
The thjclness ot theunlt ranges from b i h  to ;.?NO feet 

Diabase 

Thc d~ahaqc tn the Culpcpcr h a m  occun ch~efly a< ~tocks. c1ll5. 
sauccr-shaycd shectq. andd~kw Thcd~abaqc ~c mcdlum- to mcd~um- 
dark-gnx. chiefl~ equ~gnnular and locally coarsc- to I cr?, coarse- 
mxtalIine. but ic aphan~tic at-ch~lkd" ~nnusncrnarginc Thcdiahacc 
I \  Tura\<ic ape. h~gh TtO . quart/-normatn e thnlcntes Some ofthc 
d~abase that I $  thought to be in thln sheetr re 10% T i0  quan7- 
nnrmdrii e 

Thermall! \Ietamorphosed Rocks 

The contacts hcnreen the dlahaqe mrrusiie5 and the countrl; 
rock arc <harp. but in some area< the contacts can be rranxit~ona! 
acros~ 20 or more fcct The thermal aureole surround~ng the larger 
intruqix c can hc up to onc-fourth to onc-third the thickncw of the 
intrucizc Thermal mt.tamorph~sm of the countn rocks occurs 
throughout the ba~rn 

Thc rnctamorphiqm of the fcldspath~c. rnlcaccous. aryillaccou<. 
arcnacmu~. fcrru_einou.;. and calcarcou~ candstonc and si ttstonc and 
mlnor conglomcntc and shale of thc Chatham Group has conicrtcd 
the mocks to homfel. metaconplomerate. and quamite Some marble 
has been denled from the contact metamorphism of l~mestone 
con~lomentc. 

STRUCTURE 

Thc w d ~ r n c n t q  rock< and baqalt f l o ~ ~  In the bas~n yencrall! 
drp u e ~ t u  ard tou ard a 41, stem of hyh-anzlc normal faultr The 
normal fault< form the aectern rnargtn of thc basm The castcrn 
rnarpln ic formed both b high-anglc normal fault< of <mall 
drcplacerncnt that crow nht. trcnd o f  thc basement foliation at 
moderate anel&, and b! unfaulted. unconformable contacts bem een 
the T r ~ a s s ~ c  rocks and bacement rock5 ILeary. 1980). The 
qcd~rncntam r ( x k ~  and baqalt floa $ d ~ p  west\\ ard a? much as 'On. 
Thc leu cst dip.; occur In thc eastern and southeastern pan5 of the 
basjn (Froel~ch. 19R23. 

The C u l m r  bac~n 1% ~urmunded by many ppcsof mctamorph~c 
rock5 of Psccambnan and sari! Paleozo~c age. These rocks include 
cchr>t.ph!Ilrtc. rnctagrc>wackc. andserpcnrinlteeaqt ofthe hasin 
To thc C S ~ .  thc haqin 1 %  flanked 21! ph!llite. quanrlte. rne taha~l t  
and granite y e i w  

ECOKO\llC RESOL RCES 

Extenslie depos~ts ofrock materials <nitable forcrufhed stone. 
agregatc, and nprap occum in the Culpeper bavn. Depnwt., of 
d~mencion ctone. fla~stone. and bulld~ng stone hake ken mined and 
qt t l l  culst Thc nccmmiy raw ma~enals for bnck, tile. and s~cu l ru ra l  
lime arc ahundant(lcc 1979) Somc mrall~c and non-rnctalllc m~ncnl 
depsits h a k e k n  extensit el! proqwtcd. hut only locally rnlncd on 
a smarl scale 

The dlabase pro\ides eltensne source\ for crushed <tone. 
dimension stone. and apgrcpate Tttc sandstones and s~ltstones alco 
pror ide matenal for crushed stone and agyreegate Subbaw matenal 
forroad< hax been pror i d 4  b! cn~ch~ng horniel5 and yanu l~ t s  Thc 
mctamorphoccd <andstone< h a ~ c  bccn used for flagstone and 
dlrncns~on stonc (Lcc. 19'9) 

Copv r  and lrnn m~ncn l  occurrcnccc ha\ c h c n  rn1nr-d on a i c p  
small .;calc In rhc past Thccc ' dcpo~~ts" ycncrall!. Dccur tn cnnul~tc. 
and homfcl~  In the contact ~ U ~ C O I C S  bcn$ ccn thc dmhnsc 1n:rufn cs 
nnd countn rock Some of  the metallic rninenli/atron occur+ rn 
drabace brdcrurer. and A\ fiwure-tilllnpc In sand\tonc and \llt.tonc 
(Lee. I9XW 

The metall~c m~nera l~m~on 15  chalcop!nte. rnaFetlte. <neculants. 
b r n ~ t c .  chp<ocnlla. a~unts.  chalccrltc. and malach!tc (Froclich and 
Lc.ax? 1992, Dcpo~rts of hantc u crc m~ncd from fiqsurc-fill~ng- !n 
c~ltstonc and shalt near d~ahacc Intru<t\ cs CPcc. 19'9, 

ThcCulpepcr haftn nfTnasftc-Junqs~c agc lnttiatcd and c ~ o l ~  cd 
dunng rhe earl\ \lewcl/olc p e n d  ofcont~nental nftrnp that prcccded 
rhede\eluprnent of the modem l t l an t~c  Cont~nental llargin Ths 
wdrmenran mchs In the h a m  \\ere denxed h. erwton Irum the 
adlacent countn m k ~  and ~1 m dcpklted hx meam5 Into the c l o d  
ha<ln. The <ed~mentat~un \\a\ conlmlled b! eutenxional lectnnlu\ 
and fluctuatln: wrnland climat~c cond~t~on<(Lccand Frwl~ch. 19q91 
The hasln 1s part of a larfc s! stem of hamc  rhat occur along thc 
I.'a.;t Coaqt of the captern Ln~tcd State< Thc basjns art. clnnrarc 
nonheasl-trendlng, faulted half ~raben5. The border fault occ~cm on 
the n c ~ t  s ~ d c  of the hacin. 

The Culpepcr basin conrams. in add~t~on to thc scdlrnentap unit<. 
thrcc hasalt flnu5 and l a y  i olumcs of diabacc that occur as ~tocks 
sillc. dikes. and sheets Contact metamorphism has created large 
7ones of altered rocks. uf H h ~ ~ h  hornfel\. quart7lte. dnd 
metaconglornenres are dnm~nant 

The bavn cantalnc dbundanr rcwurcc\ for crushed ctune. 
agkwgate. and d~rnens~on stone born dlabaw. ~ndctone. and .~ltctone. 
C opmrmineral17at1on eulstq and depctt\ ofbante ha\e k n  mined 
In the past 

REFERESCES 

Froclicb. 1. J.. 19V. CuTppt rh ;?~in- \~ i rg in ia - \ fa~  land. L .$. (;;.rnlng~c.zl 
Sun c! papcr Earl! \ lc~ozoic Ra~in \\brk<hop. 5 p 

F:mlkch. .I. 1.. and Lea\ !. R. D.. 1982. \ t a n  shon in; mincnl rufourcc.; of 
thc Culptpr  haiin. i'irginla and \ la~land:  arailabtlity and planning ti>r 
tuturc nccti,. C.S. Cicologlcal Sun?! \li.iccllancou~ In\ cstlyatznn.; Scnc, 
\1.3? I-!.~!.?-r3 

John~nn. S 5.. and Froclick ,A. 1.. 19U:. 4ert3ma~nctic conto~tr map o f  thc 
Culmmr basin and \ icinit?.. \'iv;inis. \iv;inie Di\ rsiunclf \ l i n ~ n l  Rr~urircc\ 

Puhlica:ion Il . tc\t and 1 ,125.IMWl v a l e  map. 



KO. 3 \'IRGIKI..\ \II\ERALS 

!ohn\irn. Y. 7.. \\'ilki%.G. P.. and ( i \ x  in. 11. R.. 19x5. Simple Bougucryr.i\ it! 
unornnl? map ot'tfie Rlchmond and Ta? loru ~l lc  hx<ln\.?nrl x icinlr>. \'17;1nta- 
\'lrzlnla 1111 twm of\Irncral Rc\ourt.c\ Fuhlrcnlion 5. re\[ ,lnd 1 : I25.llll{l 
.~ . l lL .  n1:tp 

.In!m,on. S S.. \\-~encr. I.. 7.. snrl C nnlc>. l .  F.. I ' W .  Sln~pls Rougcrgr.~\ IT?  

:tntrrnxI! map cfthe Dan\ ilk-D.ln R~\crh;~*!n and \ Ic!n!t>. \ - I ~ ~ I ~ I . I  \onh 
C;trol~na :tnd the Scotrr\ ~lle harm nnrl\ Iclnlt?. \'irginia. \.irgrnl~ Dl\ I-li>n of 
\Itncr;ll Rc\rurcc. I'ubl~carlon is. text anti 1 : 121.1IfU1 rcalc map 

LC:?\!. H. D.. IQSfl. Tccion~c and ,cdinicntar? -trlrctllrc< ;>long rhc 
~..:.rcrn m3r;ln ofthe ( .ulpr .vr  h,wn. \'lrg~n~a 135% I .  ( i co Io~i~ .~ l  Stwlet) O F  
\tr.rr,i.:! \'-,.r:tct. \\ lth J'r(~grani\. r .  1 :. nr?. J. p [ K2, 

LC:!\?. 1 3 .  D.. ( i r o v .  \ .  F.. :!nd Jt~hnwn. S 5 . lQS2. T ~ I : I ! - C ~ L ! ~ ~  
. t c r t ~ r . ~ ~ I ~ o n c ~ ~ ~ c  i,>nrtr:~r r:>.ip o'.lhc Culpcpcr h t n  and \ !clnlt!. \.lr;ln:,t- 
\ . ! r y n ~ a  D!\ I-Ion ni\linsral Rciotlrctk Puhi~c:ltirln Jll. tc\r nnt  1 . ! 2 i . t l l t r l  

\c:ili. mnn 

LP:. k \:. 1 Lj-LJ. T ~ : ~ ~ \ I c - J ~ ~ ~ ~ ~ \ I c : L Y ~ I ~ ) I _ ~  (1f15e non!iem ?.in o f ~ h ~ C u l p m ~  
hr~\ln. \'~y?tntn and ylanland: L.S.  (itudayicnl Sunc? <)pi.n-F~ls Rtvln -4- 

!'=-, 1-p  

Lee. K. 1'. 1 (~~(l .Tna~r:;-S~i~. l~r~; ?m?o:_?. nf tlic wl::hcm ?;~rt r,f the Culpqwr 
h,t\tn : I V ~  the !32rh>tlr*\ 11Ic h ~ k ~ n .  \'lr;lnt? 1 5 C I C ~ ~ I I ~ Z I L . ~ ~  Sun :\ ()pen- 
F1Ic R<.x>q \<~..lf>V. I - y 

Lce. k J-.. 2nd rr~~cl lch.  \ 1.. 1 ' ~ ~ ' ~ .  Trlo-,~c-!ur~~~lc .1r3:tgr3ph? o!' the 
C ulncpcr ani! llnrh~:lr\\ l!Ich:i\~n\. \.ir:.inia and \lanlmd: C.5. C~colog~c:~l 
Slrn c! Pmfr..ionnl Paper 11-2. 5: p. 

L!ndholm. R C.. 19-9. Geologic histon and \tratrfrap+! d r h C  Tria.\tc- 
I:tr:i..lc C ulWpcr Rsqin. \-~rg~n!s: Grolnfic.?! Svcict? 17; Irncrlca Rulli'r~n. 
\ <)I I. p. 1-02- 1 -.:f,. 

\\ tlkci. G. P.. 1993. Xlappcd unit< ofthc \ic<o/u~c hiin.; i ~ r  Radcr. E. K . 
3rd I!\ an.;. 'i. fi.. iui~ram. Cit~ilnyic map of Virginla - c..cp;~ndt.d cuplana:lon: 
\ irynir! Di\ iiion of\llncnl Rc.;ourcci. at) p. 

\\ccms. R. E . and Olwn. P. E.. IW-. Synthci~.; and rc.1 ~.;iun of Froups 
\I ithin the Kcnarl. Supergroup. nj.;rtm Ycnh -4rncricz: Gcologlcal S ~ i c r !  
oF.Imcncn Hullctin. 1. I W. p. 19i-2W 

\\'i*. 11. .I.. and Johnwn. S. S.. 1 Q W .  S~mplc R o u y u c r ~ n ~  it! anorn;il> m:!p 
~Ctfie C u l p c ~ r  b:i\ln and \icinit!. i ' l~ ln ia :  'I'lrglnln Ui\isrnn of \lintnl 
Rciourcci PuSI~crlt~on 21. lcvt and 1 , I  ?.IKIO rcalcmsp 

53 \IILLIOT 17E:IR OLD FOSSI1,S 
DESCRIBED 

I S  S E V .  STATE PL'RLIC,ATIOS 

One hundred and cighrccn specie< of  sharks. ra\s. bony fish. 
reptile.;. and bird and nine plant t a u  are clescribed and illusrratcd in 
Publication 152 recentl?-released h!- the 1 - i ~ i n i a  Diviiion of  \ I inml  
Recource.; ofrhe Department of  Slinci. \lincrali and Energy. The 
title of'the publication. edited by Dr. Rnhcn \\'tern< and \Ir. G a n  
Grimwly. is " Early Eoccnc \ cnchratc.; and plants liom the Fixhcr 
Su l l i~  an qitc rKanicrno!, Formation) Slafforrl C o u n h  Liqinia." Ikr- 
t chn tc  animalc. and plantc \\ere collected tiani a r c o l o y c  unit ap- 
pm.tirnatcly 5.: million year; old. Located in caxtem Sta f i rd  C'ounn. 
thc t'occnc-aze depo\it contain.; .;e\cral cpccicq that ivcrc prc\ i- 
ouil). unkno\\.n. The bird ipccimcns ;irt the t?r.;t of  Eoccnc aFc 
collected from c a w m  Yorth America. 

The puhlicatinn contain< 24 page.; ofphoto;mph<. ti_curci. and 
~ c v c n l  maps and tahlci. These illumation< arc u~cfu l  rti  h r h  thc 
prcrfcic.innal palcc~ntoln~iit and the amatcurcnllccrtrr in the study and 
ldentitication ot'anclenr Ilk. 

Sluch ofrhe foiiil material c(illcc!td and asscmblrd tiirthe pltb- 
licatic~n \\a< accompli<hcd hy mcmhcr; o!'rhc mo.;rly amateur \ f an  - 
land Geolo_rical Soc~cty \\ ith coopernticm o f i e \  cral landonncri.  

Geology of \'irginia Educational CD S o w  ,Available 

.S:(IIIC/(II.(~T of '  L C Y I ~ I T ~ I I ~  E ~ ~ r p l ~ ~ z ~ i ~ c ~ ~ i  0~1 CD, P(x.lr~~r :\ 
Glridc 

Students. reacheri and othcri \< ho arc inrcrerted in \-irginia'i 
geolor\.. can now learn ahout it usins a recently releaxed C D  and 
teacher's &wide developed hy Radford University in cooperation u-ith 
the L'irginia Dcpanmcnt of  \lines. Slineralr, and E n e r p ! . ' ~  Dti,isinn 
of  Sfincral Rcsourccs. The high tech C D  entitled. T11c. G~,ol'o~.q-nl 
1 iyi.irliu. "is the l i s t  o fa  planned x t  of  t i w  CDs dmcribing L i ~ i n i a ' s  
ycology and emphasi~ing the L'irginia Standards of Learning. 

The authors of the CD are Dr. Robert \Vh~sonant. Dr. Panindcr  
Scthi. and Xis. Karen Cecil. Dr. \{Tisonant and Dr Scthi arc g c o l o s  
proffisors at Radford Cnives i*  and Sls. Cecil is an award-\\-innins 
Radford High School earth science teacher. The G e o l o ~ o f  Lirginta 
CD-ROSf pr*cct was dc\ eloped as a high tech educational rcsourcc 
that \\.ill help \irpinia teachers and students meet state standards of  
Imrninp guidelines in science. 

\\hisonant. Sethi. and Cecil h a w  spent their careen in reach~ng 
and have ensured that not only n c r c  key canh science concepts 
taught on the CD. but that they were presented in an interesting and 
attractive \Yay to encourage usc h> students and their instructon. 
The first CD. \\.hich provides hackground in formarlon on Vivinia's 
yeo lop .  i n c o r p n t m  the use ofslide shonsand \-idmcomplernentcd 
by audio narratives and music. 

The Dcpanmcnt of  \fine.;. \ i inen l s  and E n c r p ' s  Division of  
Slineral Resources as a contributing partner has teamed n-ith the 
authors to re\ icu and provide input and material to the project. The 
Division is also the puhlishcr and sole distributor ot'the CD-ROM 
and Tcacher's Guide. Other contributors and finanical supponcrs 
of  the project are the Department o f  Education. Department of  
Environmental Qualiy. and the \irginia .Apregatcs Asscrciation and 
many of its corporate mcmbers. 
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SEN7 RELEASES 

Publication I f ;  1 : Coal. oil and _pas. and indusmal and rncrallic miner- 
als industrieq in \'iqmla. 199'. by F. C. Sweet and J E Yalde. 15 
pagm. I h figures. 12 tables, 1998 *Brice: S8.50 

Puhlication 152: Early Emenevenebrates and plan& from the F ~ s h e ~  
Sulli~an sitc manjemoy Formation) Staffd County. Krnnia. edited 
b?. R E. !Yeems and G .  J. Grimsley. 1 9  pages. 8 paper; on banous 
fo~i ls :  moups. 1999. *Price: S13.00 

Publica~ion 153: Coal. oil and gas. and lndufmal and metalhc rnmcr- 
als indusmes in Virgnia. 1998. by P C Sueet and J. E Nolde. 25 
pages. 14 fipres. 1 3 tables. 1999 *Price: 9 . 2 5  

Geo lop  of Viyinla. CD-ROM 1. Intiduction and GcoIogic Back- 
~ o u n d .  by P S. Sethi. R. C. R'hiqonant. and Karen K. Cecil. 1999 

*Price: 54.65 
Price for Krginia teachem and students when ordered on 
school letterhead: Sl.65 plus 50.50 postage. 

Teacher's Guide for G c o l o ~ ~  of V q n i a .  by Karen K. Cecll. R. C. 
nlisonant. and P. S. Sethi. 132 p a p .  Inoseleaf. 1 W*Price: S9 .9  

3(nh Annual Highway Geolo-T S>mpiurn and TRR Kant Veeting 
- Procccd ings and Field Trip Guidc. 1999. *Price:S40.00 

* Includes postage: Viyinia residents add 4.5% sales tar. 
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VIRGI-VIA MINERALS ON THE M7EB 

Beginning with the February 2000 issue, Kr- 
girzia .kfinera/s will  be available on the  
INTERNET at uru~v.geolo~.state.va.us. Printed 
copies will continue to be available to those on 
our mailing list. at least through the year 2000 (Vol- 
ume 46). 

MAP PRICES 
EFFECTIVE SO\'EMRER I.  1 9 9  

LSGS PROOLCTS 

TOPOGRAPHIC, PLASIIIETRIC, :ZVD BASE 
MAPS 

7 5 minutequadmn_clcs ( 1 -74.COO)g 00 tach 
30 u, 60 mInute quadrangks ( I .  100.000) 
1 K 2 degree quadrangles ( l.250.QOO) 
State b a e  maps I I : S O O . O  and 1 1.CK)O.DOo) 
International ficncs ( I: 1.000.000) 
Shenandoah \at~onal Park ( I  :62.501)) 
Colonial National Historical Park ( I  :50.000) 
Toyo-pphic Rathymctnr Slapc 
CountvToppphic Map< I I ..iO.OOO) 
Orthophotnquadclo7alid only) 

S1.OO each 
S7.00 each 
ST.OO each 
S7.00 each 

Sl 0 00 each sheet 
S 10.00 each 

$7 00 each 

S7.00 each 
51.00 each 

Map pncc Increases reflect thc C 5. Geological Suney price In- 
creases to dcaIcm effectr~e No\ ember I .  1999 
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